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INTRODUCTION 56 

 57 
Blockchain technology is increasingly applied as a tool to enhance transparency in mineral supply chains 58 
with a view to determine the point of origin of minerals and metals as well as obtain and share data 59 
relative to responsible mining practices. 60 
 61 
Blockchain-enabled solutions and projects to date are often applied by a relatively limited number of 62 
supply chain actors and lack a shared understanding of definitions, concepts and data attributes.  63 
 64 
The RMI has developed these draft Blockchain Guidelines (herein “Guidelines”) to promote: 65 

1. The common adoption of definitions and concepts in the application of blockchain-enabled 66 
solutions in mineral supply chains.  67 

2. Consensus on the fundamental data attributes to be included at each stage of the blockchain 68 
enabled solution in mineral supply chains.  69 

3. Interoperability of blockchain-enabled solutions, defined in these Guidelines as the ability of two 70 
or more systems or applications to exchange information and to mutually use the information 71 
that has been exchanged. 72 

4. Further the understanding of governance and incentive models that support a direct or indirect 73 
positive impact from the application of blockchain technology for supply chain actors and 74 
communities in mineral producing countries. 75 

 76 
The Guidelines are inspired by the success of RMI’s Conflict Minerals Reporting Template (CMRT) and, 77 
particularly, the underlying data exchange standard IPC 1755. They are agnostic to the type of 78 
operations for mineral production, trade and processing as well as the mineral or metal itself. 79 
 80 
Blockchain technology is one tool that may be used to enhance transparency in mineral supply chains, 81 
build trust and share data between supply chain actors. The technology does not replace the need for 82 
individual companies to conduct due diligence on their mineral supply chains.  83 
 84 
  85 

http://www.responsiblemineralsinitiative.org/conflict-minerals-reporting-template/
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SCOPE  86 

 87 
The Blockchain Guidelines promote: 88 

1. The adoption of shared definitions of terms and concepts related to mineral supply chains; 89 
2. The development and adoptions of a unique identification system for mineral supply chain 90 

actors; 91 
3. Consensus on fundamental data attributes for: 92 

a. The identification of supply chain actors; 93 
b. The provenance of minerals or metals transactions; 94 
c. The context on the origin and production of the minerals or metals.  95 

4. The adoption of emerging technical standards on interoperability for blockchain and distributed 96 
ledger technology. 97 

 98 
The Guidelines apply to any mineral or metal supply chain, any geography and any type of 99 
mineral/metal production. As such, the Guidelines include definitions for commonly used actors and 100 
processes in mineral supply chains. Users of the Guidelines are encouraged to use these as a basis for 101 
more specific terminology as it applies for each mineral/metal or supply chain.  102 
 103 
This second version of the Guidelines builds on the previous edition and introduces principles for 104 
interoperability between different chain-of-custody solutions. Interoperability is widely recognized as a 105 
major factor impacting the adoption of blockchain solutions at scale.   106 
 107 
The Guidelines focus on key requirements for solutions and do not define technical protocols for 108 
blockchains, applications or interoperability between blockchain-enabled solutions. They do not 109 
standardize upstream data expected to be reported by supply chain actors regarding their due 110 
diligence and/or responsible mining practices. 111 
 112 
 113 

BLOCKCHAIN GUIDELINES DEVELOPMENT 114 

 115 
The RMI applies a phased process for the development of the Guidelines: 116 
 117 
March–November 2018: Drafting of the first version of the Blockchain Guidelines. The RMI shared draft 118 
versions of the Guidelines with any interested stakeholder throughout the process. The RMI logged and 119 
responded to 88 comments from eight (8) stakeholder groups during the consultation. Feedback from 120 
three (3) additional stakeholders was directly incorporated in the draft text. 121 
 122 
The RMI Blockchain Workgroup reviewed all revisions to the draft in response to comments received 123 
from external stakeholders. 124 
 125 
December 2018: Publication of the Blockchain Guidelines. 126 
 127 
January 2019: In 2019, the RMI encouraged organizations to test the implementation of the first version 128 
of the Blockchain Guidelines. 129 
 130 
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July 2019: The RMI expanded the working group, including Blockchain technology solution providers1, to 131 
review and enhance the guidelines with a particular focus on foundational principles for interoperability. 132 
 133 
February 2020: Public consultation on the second edition of the Blockchain Guidelines. 134 
 135 
March 2020: Publication of the second edition of the Blockchain Guidelines.  136 

 
1 Circulor, IBM, Minespider, Peer Ledger 
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APPLICABLE DOCUMENTS 137 

 138 
The following documents can be used as references for the implementation of these Guidelines, to the 139 
extent specified herein. The revision of the document in effect at the time of solicitation shall take 140 
precedence. 141 
 142 

1. International Organization for Standardization (ISO) 143 
3166-1, alpha-2 Codes for the representation of names of countries and their subdivisions – Part 1: 144 
Country codes 145 
 146 
3166-2 Codes for the representation of names of countries and their subdivisions – Part 2: Country 147 
Subdivision code 148 
 149 
8601:2004 Codes for the representation of data elements and interchange formats, information 150 
interchange, representation of dates and times 151 
 152 
ISO/DIS 22095 Chain-of-Custody Standard for the representation of terms and concepts related to the 153 
chain of custody of minerals, metals or products (under development) 154 
 155 
ISO / TC 307 Blockchain and distributed ledger technologies for the standardization of blockchain 156 
technologies and distributed ledger technologies (under development) 157 
 158 
 159 

2. Informative References 160 
The following documents are for information purposes only. These documents are related to areas 161 
covered by the Guidelines but are not required for usage of the Guidelines. This list is not exhaustive 162 
and is for indicative purposes only. It is based on the RMI’s current knowledge of publicly available 163 
resources and will be updated on an ongoing basis. 164 
 165 

- IPC 1755 Conflict Minerals Data Exchange Standard  166 
- Dodd-Frank Wall Street Consumer Protection Act, Section 1502  167 
- REGULATION (EU) 2017/821 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 17 May 168 

2017, laying out supply chain due diligence obligations for Union importers of tin, tantalum and 169 
tungsten, their ores, and gold originating from conflict-affected and high-risk areas. 170 

- RMI Smelter lists and CID unique identifiers 171 
- GS1 Standards 172 
- OECD Due Diligence Guidance for Responsible Mineral Supply Chains from Conflict-Affected and 173 

High-Risk Areas 174 
- OECD Due Diligence Guidance for Responsible Business Conduct 175 
- Global Reporting Initiative, Guidance on Due Diligence Reporting (under development) 176 
- Dun & Bradstreet D-U-N-S nine digit identifier for businesses  177 

 178 
  179 

https://shop.ipc.org/IPC-1755-WAM1-2-English-P
https://www.sec.gov/rules/final/2012/34-67716.pdf
http://ec.europa.eu/trade/policy/in-focus/conflict-minerals-regulation/legal-texts-and-documents/
http://ec.europa.eu/trade/policy/in-focus/conflict-minerals-regulation/legal-texts-and-documents/
http://www.responsiblemineralsinitiative.org/responsible-minerals-assurance-process/exports/cmrt-export/
http://www.responsiblemineralsinitiative.org/responsible-minerals-assurance-process/exports/cmrt-export/
https://www.gs1.org/standards
http://mneguidelines.oecd.org/mining.htm
http://mneguidelines.oecd.org/mining.htm
http://www.oecd.org/investment/due-diligence-guidance-for-responsible-business-conduct.htm
https://www.globalreporting.org/resourcelibrary/RMI-GRI_Advancing-Reporting-on-Responsible-Minerals-Sourcing.pdf
https://www.dnb.com/duns-number.html
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CORE PRINCIPLES 180 

 181 
These Guidelines are not intended to limit the development of Blockchain protocols/applications for 182 
mineral supply chains. However, the RMI believes that the relevance of blockchain-enabled solutions to 183 
support company supply chain due diligence is strengthened by: 184 

1) their adherence to common definitions, data format rules and a shared identification system for 185 
supply chain actors; 186 

2) their agreement on a set of fundamental attributes to identify supply chain actors, establish 187 
provenance and obtain contextual information on the origin and production of minerals and 188 
metals; 189 

3) their ability to transfer data between different blockchain applications; 190 
4) their ability to generate positive impact for supply chain actors and local communities in mineral 191 

producing countries. 192 
 193 
Blockchain-enabled solutions in mineral supply chains are encouraged to integrate the following core 194 
elements in their design and implementation: 195 
 196 

• The blockchain-enabled solution shall meet applicable legal requirements. 197 

• The blockchain-enabled solution shall be decentralized, whereby “decentralized” refers to the 198 
absence of a single place where data is aggregated or controlled. 199 

• The blockchain-enabled solution shall support interoperability, whereby “interoperability” is 200 
defined in these Guidelines as “the ability of two or more systems or applications to transact 201 
with one another and to mutually use the information that has been exchanged.” 202 

• The blockchain-enabled solution shall ensure all supply chain actors entering data are trusted 203 
supply chain actors or meet the requirements defined for participation in the blockchain. 204 

• Due consideration shall be taken for the impact and burden of implementation on all supply 205 
chain actors. Blockchain enabled solutions should be accessible to large, medium and small 206 
actors (where appropriate) to enter accurate data and should be capable of working in the field 207 
where technology access is limited. At a minimum, and where applicable, ensure that artisanal 208 
and small scale miners are not excluded from the supply chain due to reduced access to 209 
technology and education. 210 

• Due consideration shall be given to governance and incentive models that support direct or 211 
indirect positive impact for the supply chain actors and local communities in minerals or metals 212 
producing countries. 213 

• Where possible and appropriate, apply existing global standards covering the areas of 214 
relevance to these Guidelines. Areas of relevance include2, but are not limited to: 215 

o Data exchange 216 
o Interoperability of blockchains and distributed ledger technology 217 
o Chain of custody 218 
o Restrictions for hazardous substances 219 
o Supply chain due diligence 220 
o Responsible business conduct 221 
o Responsible mining practices 222 

 
2 Examples of existing standards in some of these areas are included in the section on “Informative References” of these 
Guidelines. 
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• Supply chain data shall be self-sovereign, meaning no actor on the platform should be able to 223 
access supply chain data they do not own, or have not been provided access to by the owning 224 
actor. 225 

• A governance model or consensus mechanism that includes adequate considerations on how to 226 
protect the application against attacks. 227 

• Support a controlled reconciliation procedure to “adjust” transactions where discrepencies have 228 
been reported, investigated and successfully reconciled. The procedure shall use the same 229 
consensus mechanism as applied to the initial data set. 230 

• Account for the recording of individual transactions. 231 

• Apply integrity tests to transactions such as a mass balance approach. 232 
 233 
 234 

DEFINITIONS 235 

 236 

 237 
 238 
Annual Production Volume: The annual production volume is defined as the estimated total weight of 239 
mineral ore, defined using the International System of Units (SI) at least to the first decimal place, 240 
extracted over the period of one calendar year. The estimate may be based on different sources, 241 
including, but not limited to, geological studies or previous production volumes. 242 
 243 
Application: For the purpose of these Guidelines, the term “application” refers to a customized product 244 
leveraging blockchain technology and built on top of a blockchain protocol to facilitate a certain type of 245 
data and/or value transfer. 246 
 247 
Attribute: A piece of information that determines the properties of a field or tag in a database or a 248 
string of characters in a display. 249 
 250 
Batch: A specific quantity of mineral ore or concentrate that is identified using a unique identifier 251 
assigned to it (e.g., bar code, unique reference number, RFID tag or other identifier). A batch may be in 252 
bulk or contained in a bag, barrel or other container.  253 
 254 
Blending: Blending is performed to mix ores or concentrates of varying quality with fluxes or to mix 255 
different secondary raw materials, to produce a stable and homogeneous feed. (Source: Best Available 256 
Techniques (BAT) Reference Document for the Non-Ferrous Metals Industries. JRC Science for Policy 257 
report. 2017 - P69 258 
http://eippcb.jrc.ec.europa.eu/reference/BREF/NFM/JRC107041_NFM_Bref_2017.pdf ) 259 
 260 
Blockchain: A distributed ledger technology used to synchronise digital records across multiple 261 
locations, which relies upon cryptography to confirm transactions. 262 
 263 
Blockchain Event: An event that occurs in the supply chain and is recorded on the blockchain. 264 

This section includes definitions of terms and concepts commonly used in mineral supply chains. It 
looks to promote the use of a shared lexicon in blockchain enabled solutions across different 
minerals, metals and supply chains. Where possible, definitions have been aligned with existing 
standards and guidance commonly applied in mineral supply chains. 

http://eippcb.jrc.ec.europa.eu/reference/BREF/NFM/JRC107041_NFM_Bref_2017.pdf
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 265 
Blockchain Protocol: For the purpose of these Guidelines, the term “protocol” refers to the set of rules 266 
that govern a blockchain enabled solution, including but not limited to, a consensus mechanism, 267 
transaction validation, economic incentives and participation. Blockchain protocols may be applied at 268 
different layers: A fundamental layer relating to the distributed ledger technology and an application 269 
layer relating to the customized product build on the distributed ledger technology. 270 
 271 
Calculated Metal Weight: The weight of the metal as calculated using the weight of the mineral and the 272 
estimated or measured metal grade defined using the International System of Units (SI). 273 
 274 
Chain of Custody: The sequence of actors who have had physical possession of the material along its 275 
journey from the source to the end point to which it is tracked 276 
 277 
Concentrating of ore (beneficiation): Beneficiation is the improvement of the grade of ore by milling, 278 
floatation, sintering, gravity, concentration or other process. (Source: The Life Cycle of a Mineral 279 
Deposit—A Teacher’s Guide for Hands-On Mineral Education Activities, 2005. Appendix 1.—Glossary) 280 
 281 
Concentrator: An individual or company that concentrates ore. 282 
 283 
Control point: Per the OECD Guidance, “identified points in the supply chain” are required to carry out 284 
an independent third-party audit. For the purpose of these Guidelines, “identified points” are referred 285 
to as “control points” and may include: 286 

1) key points of transformation in the supply chain 287 
2) stages in the supply chain that generally include relatively few actors that process a majority of 288 

the commodity 289 
3) stages in the supply chain with visibility and control over the mineral production and trade 290 
4) key points of leverage over mineral production and trade 291 

(Source: Chinese Due Diligence Guidelines for Responsible Mineral Supply Chains) 292 
 293 
Downstream: For the purpose of these Guidelines, “downstream” includes any supply chain actor or 294 
entity that is not “upstream.”  295 
 296 
Due Diligence: An ongoing, proactive and reactive process through which companies can ensure that 297 
they respect human rights and do not contribute to conflict (Source: OECD Guidance) 298 
 299 
Due Diligence Data: For the purpose of these Guidelines, “due diligence data” refers to any qualitative 300 
or quantitative data associated with a profile or a transaction and that is used to demonstrate 301 
conformance with the OECD Guidance.   302 
 303 
Export: The process of sending mineral containing substances or products from one country to another 304 
country.  305 
 306 
Extraction: The process to separate the mineral ore from the mineralized rock. The extraction takes 307 
place at the mine. The extraction process may include basic processes to wash, crush or otherwise 308 
remove gangue material and impurities from the mineral ore.  309 
 310 
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Grade: The quantity of metal or metal substances (e.g., oxides, sulphides or silicates) in a sample of 311 
mineral ore; normally expressed as a percentage of the total weight. (Source: ICGLR Certification 312 
Manual, Definitions) 313 
 314 
Import: The process of receiving mineral containing substances or products from another country. 315 
 316 
Independent third-party assessment: A formalized evaluation of an entity, carried out by independent 317 
third-party against criteria established independent of the assessed entity, typically resulting in a report 318 
containing specific findings. For the purpose of these Guidelines, the term “assessment” is used to cover 319 
any type of assurance, audit or certification engagement. 320 
 321 
Institutionalized mechanism: An organization created by and comprised of representatives of 322 
governments, industries and civil society with a mandate to support and advance some or all of the 323 
recommendations of OECD Guidance. (Source: OECD Guidance) 324 
 325 
Joint initiative: An initiative enabling cooperation between supply chain actors on responsible supply 326 
chain management meeting the due diligence principles, standards and processes of the OECD Guidance 327 
and which may support and/or implement some or all of the recommendations of the OECD Guidance.  328 
 329 
Interoperability: The ability of two or more systems or applications to transact with one another and to 330 
mutually use the information that has been exchanged (Source: ISO / IEC 17788:2014(en). 331 
 332 
Manufacturer: For the purpose of this Guidelines, a manufacturer refers to a company that makes 333 
products and where the metal is added into a product and/or a product containing metals is further 334 
processed or assembled. 335 
 336 
Mass balance: A consideration of the input, output and distribution of a substance between streams in a 337 
process or stage3. 338 
 339 
Metal: A class of chemical elements that have a characteristic luster, are good conductors of heat and 340 
electricity, and are opaque, fusible, and generally malleable and ductile. (Source: The Life Cycle of a 341 
Mineral Deposit—A Teacher’s Guide for Hands-On Mineral Education Activities, 2005. Introduction) 342 
 343 
Metal Weight: The weight of the metal at the stage of smelting, refining, alloying or manufacturing, 344 
defined using the International System of Units (SI) at least to the first decimal place. 345 
 346 
Mine: The source of a mineral and the point of extraction of the mineral, to the greatest possible 347 
specificity. 348 
 349 
Mine Location: The GPS coordinates of the point of extraction. 350 
 351 

 
3 https://www.collinsdictionary.com/dictionary/english/mass-balance 
 

https://www.collinsdictionary.com/dictionary/english/consideration
https://www.collinsdictionary.com/dictionary/english/input
https://www.collinsdictionary.com/dictionary/english/output
https://www.collinsdictionary.com/dictionary/english/stream
https://www.collinsdictionary.com/dictionary/english/mass-balance
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Mineral: A mineral is a naturally occurring inorganic chemical substance4 that can be contained in an 352 
ore or concentrate of that ore. The mineral is usually extracted from the ore sequentially through 353 
mining, concentrating and then smelting/refining. 354 
 355 
Mineral Weight: The weight of the mineral at the stage of extraction, handling, trading or transporting 356 
before the smelting or refining process, defined using the International System of Units (SI) at least to 357 
the first decimal place. 358 
 359 
Mineral Byproduct: A material produced while mining or processing another material, not the primary 360 
intended product but nevertheless a separate useful material. (Source: OECD Guidance, Gold 361 
Supplement) 362 
 363 
Mineral Concentrate: A mineral that has undergone primary treatment to increase metal content and 364 
will undergo further chemical or metallurgical processing before use.  365 
 366 
Mineral Ore: The naturally occurring material from which a mineral or minerals of economic value can 367 
be extracted. (Source: The Life Cycle of a Mineral Deposit—A Teacher’s Guide for Hands-On Mineral 368 
Education Activities, 2005. Introduction) 369 
  370 
OECD aligned/alignment: Confirmation by a third-party assessment that activities of a joint initiative or 371 
institutionalized mechanism are rated as “fully aligned” in accordance with Section 4 of the OECD 372 
Alignment Assessment Methodology and Tool 2018 Section B ‘Alignment of programme requirements 373 
with the five-step due diligence framework’; https://mneguidelines.oecd.org/industry-initiatives-374 
alignment-assessment.htm (Source: European Commission, Delegated Act of 11.1.2019, Art. 4.2)  375 
 376 
OECD Guidance: OECD Guidance for Responsible Mineral Supply Chains from Conflict-Affected and High-377 
Risk Areas, Edition 3. 378 
 379 
Origin: For the purpose of these Guidelines, the origin of metal or minerals is defined as follows: 380 

• The mine where the mineral or metal is extracted (see also: “point of extraction” and “mine”) for 381 
primary material; 382 

• The point where the mineral or metal is returned to a smelter or other downstream 383 
intermediate processor or recycler for recycled/scrap material; 384 

• The point where the mineral or metal is extracted and refined from the final residue of the 385 
primary material for byproducts. 386 

(Source: OECD Guidance, Gold Supplement) 387 
 388 
Ownership: The ultimate and exclusive right conferred by a lawful claim or title, and subject to certain 389 
restrictions to enjoy, occupy, possess, rent, sell, use, give away, or even destroy an item of property. 390 
(Source: Business Dictionary) 391 
 392 
Plausibility: The comparison of the estimated annual production volume of a point of extraction with 393 
the actual volume produced over the same period. 394 
 395 

 
4 Source: Oxford English Dictionary 

https://mneguidelines.oecd.org/industry-initiatives-alignment-assessment.htm
https://mneguidelines.oecd.org/industry-initiatives-alignment-assessment.htm
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Point of Extraction: The point of extraction may be the mine pit or the mine site, depending on the type 396 
of mining operations.  397 
 398 
Possession: The exclusive control and use of, a material object or property resulting from the fact of 399 
holding it (whether rightly or wrongly) in one's power. (Source: Business Dictionary) 400 
 401 
Product: Any substance, material, sub-part, part, sub-assembly, or assembly up to a completed original 402 
manufacturer’s assembly that is the subject of a declaration. A product can also be referred to as a 403 
“good”. (Source: IPC 1755 Standard) 404 
 405 
Product Information: The product object is an identification of a product or group of products to which 406 
information is associated. Each product object may represent one or more products as defined in the 407 
product ID fields.  408 
 409 
The product object may contain a single product number, multiple product numbers, or a single product 410 
number representing an entire family of products. The requester and supplier are advised to clarify the 411 
correspondence between requester product identification and supplier product identification to ensure 412 
that supplier information associates correctly with requester product numbers. (Source: IPC 1755 413 
Standard) 414 
 415 
Profile: The entirety of data attributes associated with a single unique identifier.  416 
 417 
Recycled / scrap material: Reclaimed end-user or post-consumer products, or scrap processed metals 418 
created during product manufacturing. Recycled metal includes excess, obsolete, defective, and scrap 419 
metal materials which contain refined or processed metals that are appropriate to recycle in the 420 
production of tin, tantalum, tungsten and/or gold. Minerals partially processed, unprocessed or a bi-421 
product from another ore are not recycled metals. (Source: OECD Guidance) 422 
 423 
Responsible Mining: For the purpose of these Guidelines, “responsible mining” seeks to ensure the 424 
extraction of minerals and metals balances the delivery of economic and social benefits to host 425 
communities and nations, respect for the environment while providing financial returns to investors. 426 
Success in achieving this balance lies in the concept of ‘sustainable development’ whereby the needs of 427 
the present are met without compromising the ability of future generations to meet their own needs5. 428 
The focus of responsible mining is on how mining, minerals and metals can contribute to sustainable 429 
development, even after an operation closes. (Source: International Council for Mining and Metals) 430 
 431 
Responsible Mining Data: For the purpose of these Guidelines, “responsible mining data” refers to any 432 
qualitative or quantitative data associated with a profile or a transaction and that is used to 433 
demonstrate responsible mining practices.   434 
 435 
Smelter: A smelter or refiner company is a company that procures and processes mineral ore, slag, 436 
metal concentrate and/or materials from recycled or scrap sources into refined metal or metal 437 
containing intermediate products. The output can be pure (99.5% or greater) metals, powders, ingots, 438 
bars, grains, oxides or salts. The terms “smelter” and “refiner” are used interchangeably throughout 439 
various publications. For clarification purposes, within this standard they will be referred to as a 440 

 
5 The ‘Bruntland Report’: http://www.un-documents.net/our-common-future.pdf 

http://www.un-documents.net/our-common-future.pdf


Responsible Minerals Initiative 
www.responsiblemineralsinitiative.org  

 
 

© 2020 Responsible Business Alliance, Inc. All Rights Reserved.  

“smelter”. (Source: IPC 1755 Standard) A smelter may also be a mineral importer and / or a metal or 441 
product exporter.  442 
 443 
Supply Chain Actor: For the purpose of these Guidelines, a supply chain actor is any individual or 444 
business entity that produces, transports, trades, processes or otherwise handles minerals or metals. 445 
 446 
Traceability: the ability to verify the history of a material  447 
 448 
Trader:  An individual or company that buys and sells mineral containing substances or products without 449 
altering their physical or chemical state. This may include mineral, metal or product importers or 450 
exporters. (Source: RMI SnTa Smelter Standard).  451 
 452 
Transaction: For the purpose of these Guidelines, the term “transaction” refers to records of events 453 
during the lifecycle that together combine to provide traceability.  454 
 455 

• Transaction Time: Time at which the transaction occurred and/or was lodged (if done in real time). 456 
All system time stamps should be recorded in Greenwhich Mean Time (GMT) regardless of the local 457 
timezone where the transaction takes place. 458 

 459 
 460 
Transformation: The altering of the properties of the mineral or metal using extraction, chemical and/or 461 
metallurgical methods. 462 
 463 
Transporter: An individual or company that transports mineral containing substances or products 464 
without altering the physical or chemical state of the mineral. A transporter does not take ownership of 465 
the minerals in its custody. 466 
 467 
Trusted Supply Chain Actor: For the purpose of these Guidelines, a trusted supply chain actor is an 468 
entity that is considered credible by the other users of the blockchain-enabled solution and whose 469 
blockchain data entries are considered credible. 470 
 471 
Upstream: For the purpose of these Guidelines, upstream means the mineral supply chain from the 472 
mine to smelters/refiners. “Upstream” include miners (artisanal and small-scale or large-scale 473 
producers), local traders or exporters from the country of mineral origin, international concentrate 474 
traders, mineral re-processors and smelters/refiners. (Source: OECD Guidance) 475 
 476 
  477 
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INTEROPERABILITY 478 

 479 
Interoperability refers to the ability to transfer chain of custody and related responsible sourcing 480 
information from one blockchain protocol to another (regardless of the distributed ledger technology 481 
used).   482 
 483 
The Guidelines identify two scenarios: 484 
 485 

1. Interoperability refers to the situation where multiple independent applications use the same 486 
underlying blockchain protocol and/or distributed ledger technology to transfer a common set 487 
of data, or;  488 

2. Interoperability refers to a situation where two or more applications are based on different 489 
blockchain protocols, which may be based on different distributed ledger technology, but 490 
maintain the ability to exchange data from one platform to another.  491 

 492 
This section focuses on the the elements required for applications to exchange data from one platform 493 
to another, to enable end-to-end traceability and the exchange of due diligence data. These Guidelines 494 
assume that a digital representation of a specific batch of a commodity cannot exist at the same time on 495 
two different Blockchain Protocols or Applications and so that batch of a commodity cannot be double-496 
counted. 497 
 498 
The following areas are defined in the next sections to enable the ability of different applications to 499 
exchange data: 500 
 501 

1. Core technical processes and concepts required for interoperability 502 
2. Unique identifiers for supply chain actors 503 
3. Fundamental data attributes 504 
4. Incentives for collaboration 505 

 506 

TECHNICAL PROCESSES AND CONCEPTS FOR INTEROPERABILITY 507 
 508 
In principle, the Guidelines support the adoption of existing or emerging global standards. Specifically 509 
for interoperability, blockchain-enabled solutions are encouraged to follow the development of and, 510 
where possible, adopt the ISO / TC 307 Standard on blockchain and distributed ledger technologies. 511 
 512 
Transactions may be made between two blockchain-enabled solutions or from an off-chain solution to a 513 
blockchain-enabled solution.     514 
 515 
Where multiple platforms are involved, the following key elements are required to ensure the integrity 516 
of the data associated with the transaction: 517 
 518 

• The time stamp of the transaction from one platform to the other.    519 

• The fundamental attributes of the batch of material associated with the transaction. 520 

• A specific batch of material may not exist at the same time on two systems. The history of that 521 
batch may remain on the initial platform, but after transfer of that batch to another system, it 522 

https://www.iso.org/committee/6266604.html
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can no longer be tracked on the original system. It is expected that a cross-chain transaction 523 
would include: 524 

o An exit event from one ledger and an entry event on the other ledger. 525 
o A handshake between the two systems confirming that the transfer of chain of custody 526 

has occurred.   527 

• Transfer of supporting data about the history of a batch of material. This data may be stored 528 
either on-chain or off-chain by the sending or receiving party.  529 
 530 

 531 
In addition: 532 

• The solution providers contemplating cross-chain transactions should check that the other 533 
party/parties meet the credibility requirements for solution providers. 534 

• It is recognized that mineral supply chains are complex and upstream conditions can make 535 
complete data capture challenging. This reality, coupled with the differing requirements of 536 
downstream customers of traceability, may result in data gaps. Traceability providers and their 537 
customers should work together to drive progressive improvements in data quality over time.   538 

 539 

 540 

UNIQUE IDENTIFICATION SYSTEM 541 

 542 
Mineral supply chains are composed of individuals and/or business entities involved in the production, 543 
processing, transporting, trade or handling of minerals or metals. Each entity is defined by the type of 544 
business operation(s) it is involved in. The single unique identifier allows the linkage of the entity to the 545 
other data system, as long as these equally refer to the single unique identifier. The single unique 546 
identifier further allows the linkage of individual transactions of minerals, metals, scrap or products 547 
from one entity to another. 548 
 549 
Each entity that owns or possesses the mineral, metal, scrap or product shall be assigned a unique 550 
identifier. The identifier shall be automatically assigned by an established identification system and 551 
linked to either a single location, individual or business. The unique identifier will be fixed for the entity 552 
and may only be changed if there is a change to the entity’s business operations impacting the 553 
ownership and/or possession of the mineral, metal or product. 554 
 555 
It is expected that multiple names or aliases could be used to describe a single location, individual or 556 
business and therefore multiple names or aliases could be associated to a single unique identifier. 557 
(Source: IPC 1755) 558 
 559 
A single unique identifier may be linked to one or multiple supply chain elements (e.g., an exporter 560 
identifier can be associated with extraction, transport, trading and export). Each single unique identifier 561 
is associated with a profile, which includes all the supply chain elements associated with the single 562 
unique identifier.  563 
 564 
In principle, the Guidelines support the adoption of existing or emerging global standards. Specifically 565 
for the single unique identifier in mineral supply chains, blockchain-enabled solutions are encouraged to 566 
use the six-digit CID numbers for upstream actors and the six-digit CID and/or the nine-digit D-U-N-S 567 
numbers for downstream actors: 568 
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 569 
Table 1: CID Identification System 570 

Supply Chain Actor CID Category 

Mine:  
For mechanized mining, a unique identifier assigned to a single mine 
location according to an established identification system.  
 
For artisanal mining, a unique identified is assigned to a single mine 
location or an individual miner according to an established identification 
system. 
 
Each mine ID linked to a location is expected to be associated with a mine 
pit or mine site location, specified by GPS coordinates. 
 

Starting at CID100001 

Transporter: A unique identifier assigned to a single individual or business 
according to an established identification system. 

Starting at CID200001 

Blender: A unique identifier assigned to a single location according to an 
established identification system. 

Starting at CID300001 

Concentrator: A unique identifier assigned to a single individual or 
business according to an established identification system.  

Starting at CID400001 

Smelter or Refiner: A unique identifier assigned to a single smelter or 
refiner location according to an established identification system.  

Starting at CID0000016 

Recycler: A unique identifier assigned to a single recycler location 
according to an established identification system. 

Starting at CID1200001 

Trader: A unique identifier assigned to a single business according to an 
established identification system. 

Starting at CID500001 

Exporter: A unique identifier assigned to a single individual or business 
according to an established identification system.  

Starting at CID600001 

Importer: A unique identifier assigned to a single individual or business 
according to an established identification system. 

Starting at CID700001 

Individual: A unique identifier assigned to a single individual according to 
an established identification system. 

Starting at CID1400001 

Business Unit: A unique identifier assigned to a single business unit 
location according to an established identification system. 

Starting at CID1300001 

Manufacturer: A unique identifier assigned to a single manufacturer 
location according to an established identification system. 

Starting at CID800001 

Wholesale/Retail: A unique identifier is assigned to a single location 
according to an established identification system. 

Starting at CID900001 

Technology Service Provider: A unique identifier is assigned to a single 
individual or business according to an established identification system. 

Starting at CID1100001 

 571 

 
6 At the time of drafting of these Guidelines, approximately 3450 CID numbers have already been assigned to alleged and 
confirmed smelters and refiners. 
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In addition to a CID and/or D-U-N-S number, blockchain-enabled solutions may record any unique 572 
identifier associated with the entity and that is associated with traceability and/or due diligence data 573 
pertaining to the entity.   574 
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FUNDAMENTAL ATTRIBUTES 575 

 576 
Fundamental attributes, as defined in these Guidelines, represent the minimum data to be captured 577 
using the blockchain-enabled solution to achieve the following objectives: 578 

1. Identify each supply chain actor in a mineral supply chain; 579 
2. Establish the origin for each transaction of minerals or metal that is traded on the blockchain; 580 
3. Provide or reference contextual data regarding the conditions at and/or performance of key 581 

supply chain actors, at a minimum including mine(s) and smelter(s); 582 
4. Establish the credibility of the data on the blockchain. 583 

 584 
Blockchain-enabled solutions may capture additional data to meet their own customer requirements. 585 
 586 
The Guidelines differentiate between three types of data: 587 
 588 

   589 
 590 

1. Supply Chain Actor 591 
Each supply chain actor has a single unique identifier that is linked to a profile. The profile includes 592 
fundamental attributes to determine the identity and type of business operations as well as the 593 
mineral(s) or metal(s) associated with the entity. Recommended data to provide includes: 594 
 595 

• The single unique identifier; 596 

• Name of the supply chain actor; 597 

• All supply chain elements carried out by and associated with the single unique identifier (refer 598 
to Tables 1 and 2 in the section on Supply Chain Elements). 599 

• Data to identify the supply chain actor: 600 
o Where the single unique identifier is based on the supply chain actor’s location: 601 

▪ Street Address 602 
▪ City 603 
▪ State / Province, using the ISO 3166-2 codes for the representation of names of 604 

countries and their subdivision 605 
▪ Postal Code 606 
▪ Country, using the ISO 3166-1 alpha-2 codes for the representation of countries. 607 
▪ For a mine only: GPS coordinates (except where the single unique identifier is 608 

associated with an individual artisanal miner) 609 
o Where the single unique identifier is based on the supply chain actor’s business: 610 

▪ Business identification number (e.g., business license, tax identification or other 611 
unique number) 612 

o Where the single unique identifier is based on an individual supply chain actor: 613 
▪ Name 614 
▪ Email 615 
▪ Phone 616 

Supply Chain Actor 
Data related to the identity 

of the supply chain actor 

Transaction 
Data specific to one 

transaction and necessary to 
establish provenance 

Context 
Data related to the 

conditions in the supply 
chain and / or 

performanceof the actor 
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• The metal name(s); 617 

• The hash for each transaction associated with the single unique identifier. 618 
 619 

2. Transaction 620 
A transaction involves at least two profiles as the ownership and/or possession of the mineral, metal, 621 
scrap or product is transmitted from one entity with a unique single identifier to another.  622 
 623 
Each transaction recorded shall be linked, at any point in time, to a single unique identifier for 624 
ownership and a single unique identifier for possession.  625 
 626 
The transaction may be linked to two single unique identifiers where the entity that owns the mineral, 627 
metal or product is not the same as the entity that possesses the mineral, metal or product. The 628 
transaction may be linked to one single unique identifier where the ownership and possession of the 629 
mineral, metal or product overlap. For example: 630 

• Material ownership may be transferred with the possession of the mineral, metal or product;  631 

• Material ownership may be transferred without a change in the possession of the mineral, metal 632 
or product (e.g., where minerals are already in the custody of a refiner after assaying/appraisal); 633 
or  634 

• Possession of the mineral, metal or product may be transferred without a change in material 635 
ownership (e.g., in tolling agreements, transportation or storing).  636 

 637 
At a minimum, each transaction should include the following attributes:  638 

• A hash unique to the transaction 639 

• The single unique identifier at the beginning of the transaction 640 

• The single unique identifier at the end of the transaction 641 

• Primary metal name 642 
 643 
In addition, each transaction should include the following attributes for: 644 
 645 
Upstream supply chains: 646 

• Grade (based on assay or estimates) 647 

• Mine location 648 

• Ore/concentrate weight (wet or dry) 649 

• Calculated metal weight 650 

• Export documentation complete (if required) 651 
 652 
Downstream supply chains: 653 

• Product information 654 
 655 

3. Context 656 
Fundamental attributes related to the context in supply chains serve to provide data beyond the identity 657 
of supply chain actors and the provenance of material, with the objectives to: 658 

1. Build trust in the data entered into the blockchain-enabled solution; 659 
2. Support the identification, assessment and mitigation of risks in mineral supply chains; and 660 
3. Understand the impact of supply chain due diligence on supply chain actors and local 661 

communities in mineral producing countries. 662 
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 663 
Contextual data varies greatly, depending on the type of mineral production, the mineral or metal, the 664 
producing country and supply chain actors’ interest and priorities. These Guidelines recognize the 665 
different needs of blockchain users. In this section, the Guidelines provide an overview of the types of 666 
contextual data blockchain-enabled solutions may consider to include. 667 
 668 
In general terms, contextual data can be separated into: 669 

1. Data directly related to a supply chain actor; 670 
2. Data that is not directly related to a supply chain actor. 671 

 672 

Contextual data on supply chain actors 673 
For the purpose of these Guidelines, supply chain actors on a blockchain-enabled solutions include two 674 
types: 675 

• Trusted supply chain actors:  676 
A trusted supply chain actor refers to an entity that is considered credible by the other users of 677 
the blockchain-enabled solution and whose blockchain data entries are considered credible.  678 
Blockchain-enabled solutions may conclude that a supply chain actor is trusted in several ways: 679 

o Supply chain actors are required to meet certain conditions prior to being allowed to 680 
join a private blockchain. Blockchain-enabled solutions should be able to demonstrate 681 
to their users how they ensure trusted supply chain actors meet the required 682 
conditions. Blockchain-enabled solutions may apply a risk-based approach to conclude 683 
that a supply chain actor is trusted. This could include a review of the supply chain 684 
actor’s type of business operation, physical access to the material or access to data 685 
stored on a blockchain with a view to determine the risks for data manipulation (e.g., a 686 
wholesaler/retailer, an international transportation company or a trader that does not 687 
physically move minerals/metals). 688 

• Other supply chain actors: 689 
Supply chain actors may be required to meet certain conditions during the time that they 690 
participate in the blockchain-enabled solution. Blockchain-enabled solutions should be able to 691 
demonstrate to their users how they ensure that the supply chain actors continue to meet the 692 
required conditions. 693 
 694 
Conditions could include: 695 

o Evidence of participation in an OECD-aligned joint inititiave or institutionalized 696 
mechanism for due diligence. 697 

o Evidence of an independent third-party assessment of the actor’s performance on social 698 
and environmental issue areas. 699 

o Any other conditions as defined by the blockchain enabled solution’s governance 700 
structure. 701 

 702 
Evidence of participation and/or assurance, assessment or certifications could include, at a 703 
minimum: 704 

o Affiliation: name of the joint initiative/institutionalized mechanism or organization in 705 
which the supply chain actor participates. 706 

o Validity start date: start date of membership or of the period of validity of an 707 
independent third-party assessment. 708 
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o Validity end date: end date of membership or of the period of validity of an independent 709 
third-party assessment. 710 

 711 

Other contextual data: 712 
Additional data that is not directly related to a supply chain actor may be captured in a blockchain-713 
enabled solution to inform the risk identification, assessment and mitigation in mineral supply chains. 714 
Such data may vary significantly depending on the stated objectives of the blockchain-enabled solution, 715 
the material and geographies covered and the relationships between the supply chain actors and 716 
external stakeholders. 717 
 718 
Examples of other contextual data include: 719 

• Country risk data (e.g., governance, human rights, security or political stability indices)  720 

• Local communities (e.g., number and size of households, gender ratio, household income, level 721 
of schooling) 722 

• Supply chain incidents (e.g., incident reports, mitigation plans, corrective action plans) 723 

• Company disclosures (e.g., payment to governments, GHG emission targets) 724 
 725 
 726 

4. Blockchain Events 727 
At a minimum, the following events are expected to be recorded on the blockchain: 728 

• Original production of the mineral, metal or product;  729 

• A change in ownership of the mineral, metal or product; 730 

• A change in possession of the mineral, metal or product; 731 

• A change to the fundamental attributes (including the material) associated with the single 732 
unique identifier; 733 

• A change to the fundamental attributes associated with the profile. 734 
 735 

5. Transformation  736 
Minerals and metals may be transformed using extraction, chemical and/or metallurgical methods. 737 
Material may also be blended, disaggregated, transported or traded without any transformation of the 738 
mineral or metal itself. 739 
 740 
Each transformation of the mineral, metal or product is expected to be carried out within defined 741 
parameters. Minerals, metals or products that undergo a transformation need to ensure incoming 742 
transactions are linked to outgoing transactions. Supply chain elements concerned are defined in Tables 743 
1 and 2.  744 
 745 
Transformation parameters may be entered manually to the blockchain and include the following 746 
possibilities: 747 
 748 

• Single transaction traceability:  749 
 750 
Direct link between one incoming transaction unique identifier and one outgoing unique 751 
identifier. Such linkage could be verified by production records. 752 

 753 

• Batch traceability: 754 
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o Direct link between multiple incoming transactions unique identifiers to one 755 
outgoing transaction unique identifier (a batch); or  756 

o Direct link between one incoming unique identifier (a batch) to multiple outoing 757 
transaction unique identifiers; or 758 

o Direct link between multiple incoming transaction unique identifiers (a batch) to 759 
multiple outgoing transaction unique identifiers (a batch).  760 

o Such linkage could be verified by production records. 761 
 762 

• Mass balance approach: 763 
 764 
In the mass balance approach there is no direct link between incoming and outgoing unique 765 
identifiers. This approach serves to demonstrate that an equal volume of minerals or metals is 766 
received from the blockchain prior to the transformation and is returned to the blockchain after 767 
the transformation, subject to the transformation parameters. 768 
 769 
E.g., A smelter may purchase 10 tons of mineral concentrate via the blockchain solution. The 770 
concentrate has a metal concentration of 40 percent. Following the smelting process, and based 771 
on the transformation parameters defined for the type of metal and type of operations of the 772 
smelter, the smelter may enter four tons of refined metal of a grade of 99 percent or higher on 773 
the blockchain. 774 

  775 
 776 

Parameters for acceptable material losses (actual or estimated) during transformation may be defined 777 
by blockchain participants, subject to the governance model or consensus mechanism.  778 
 779 
  780 
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INCENTIVES FOR COLLABORATION 781 

 782 
Supply chain actors who may rely on data from more than one blockchain platform should work 783 
together to ensure that fair economic value is attached to the data so that no disincentive to 784 
interoperability is created when systems need to work together to provide traceability.  785 
 786 
It is expected that when a cross-chain transaction is necessary, that some payment for the data that is 787 
inherited will be required. It is for the actors involved to decide what is fair and reasonable in the 788 
particular circumstances, noting that a variety of payment models are possible. 789 
 790 

DATA PRIVACY 791 

 792 
Confidentiality and antitrust obligations are imposed on all “accredited ” service providers for supply 793 
chain or customer data where sharing, interchange, or pooling of data is required. 794 
 795 
All solution providers must have a data privacy and data processing policy and make it available to 796 
counterparts when interoperability is required, so that supply chain actors understand how their data 797 
will be used and the degree of confidentiality that will be applied.  798 
 799 
Personal data stored in a blockchain-enabled solution should comply with good practices for data 800 
privacy. An example of such good practice includes the EU General Data Protection Regulations (GDPR).  801 
 802 
Where supply chain data is stored off-chain, a lookup capability must be provided to enable the history 803 
of material whose chain of custody has transferred to another blockchain platform to be accessed.   804 
 805 
Consideration should also be given to measures to maintain appropriate privacy of data that was 806 
collected in a private blockchain and will subsequently be stored in a public blockchain.     807 
 808 

REQUIREMENTS FOR TECHNOLOGY PROVIDERS TO INTEROPERATE 809 

 810 
Nothing in this section is intended to prevent innovation, competition or new entrants. Piloting a 811 
solution is allowed, but a solution provider may not connect to another technology provider for 812 
interoperability without meeting at least one of these conditions. 813 
 814 
To maintain trust in traceability data, a technology provider operating a blockchain-enabled solution 815 
needs to achieve a minimum level of trust before it may connect to other providers’ systems for 816 
interoperability purposes.  This shall be demonstrated by confirmation from customers or via a third 817 
party. Acceptable options for meeting minimum acceptable requirements: 818 
 819 

1. At least one RBA or RMI member (not a vendor member) should confirm that they use the 820 
production system operationally for traceability and that they believe the technology provider 821 
can credibly meet the standards defined in these guidelines. If a technology provider is 822 
themselves an RBA or RMI member, then another RBA or RMI member must provide that 823 
confirmation. Self-confirmation is not acceptable.  824 
 825 
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2. The technology provider must provide references to current customers, who must confirm that 826 
they use the production system operationally for traceability and that they believe the 827 
technology provider can credibly meet the standards defined in these guidelines. 828 
 829 

3. The technology provider can demonstrate it meets the standards defined in these guidelines by 830 
having been assessed by an independent third party who certifies that the system meets these 831 
Guidelines.  832 

 833 
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SUPPLY CHAIN ELEMENTS 
 

 
 
Table 1 summarizes the main elements in mineral supply chains where minerals, metals or scrap are processed between the point of extraction 
and the integration of a metal product into the product manufacturing process: 
 
Table 1: Supply Chain Elements with Transformation 

SUPPLY CHAIN ELEMENTS WITH TRANSFORMATION 

 Extraction Concentration Smelting  Refining Manufacturing 

Definition The process to separate 
the mineral ore from the 
mineralized rock. The 
extraction takes place at 
the mine. The extraction 
process may include 
basic processes to wash, 
crush or otherwise 
remove gangue material 
and impurities from the 
mineral ore.  
The extraction process is 
the first point where the 
mineral grade can be 
determined for a 
transaction of mineral 
ore. 

The process to improve 
the grade of ore by 
milling, floatation, 
sintering, gravity, 
concentration or other 
process. The 
concentration of the 
mineral to increase the 
percentage of metal 
contained by weight. 
Concentration may occur 
at different stages in the 
supply chain, typically at 
the mine or at the export 
level in the mineral 
producing country.  

Smelting refers to the 
chemical or 
metallurgical process 
to extract metal from 
the mineral ore, slag, 
metal concentrate 
and/or materials from 
recycled or scrap 
sources. Smelting takes 
place at a smelter and 
may or may not 
include refining of the 
mineral. 

Refining is the process 
to purify metal with a 
view to increase the 
grade. Refining can be 
a multi-stage process 
and may or may not 
include smelting of the 
mineral. 

For the purpose of 
these Guidelines, 
manufacturing involves 
two stages: (1) the 
addition of metal into 
a product; or (2) the 
further processing or 
assembling of a 
product containing 
metals. The metal does 
not undergo any 
treatment during this 
process. 

Main Single Unique 
Identifiers 

Mine ID Mine ID Smelter ID 
 

Smelter ID 
 

Manufacturer ID 

This section provides an overview of commonly identified supply chain entities, based on the types of business operations. Tables 1 and 2 
demonstrate typical inputs and outputs for each supply chain entity and indicate whether the mineral or metal is expected to undergo a 
transformation. This section is intended as a resource to identify the main entities that would require a single unique identifier as well as 
the types of transactions commonly associated with each type of business operations. It is not exhaustive and is for indicative purposes 
only. 
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Ownership Change Yes or No 
A change of ownership is 
possible where a mine is 
owned and operated by 
two different parties. 

Yes or No 
A change of ownership is 
possible where 
concentration may be 
carried out by a third 
party. 

Yes Yes Yes 

Possible Linked 
Single Unique 
Identifiers 

Exporter ID Concentrator ID 
Exporter ID 

Importer ID Importer ID Exporter ID 
Importer ID 

Input Mineralized rock Mineral ore Different inputs are 
used including mineral 
ore, mineral 
concentrate and 
recycled/scrap 
material 
 

Different inputs are 
used including metal 
products obtained in 
the smelting process 
and recycled/scrap 
material 

Metal or other product 
containing metal 

Output Mineral ore Mineral concentrate Different forms of 
metal products 

High-purity metal Product containing 
metal 

Transformation 
Parameters 

 The outgoing transaction 
must be linked to all the 
incoming transactions 
used to produce it. 

The outgoing metal 
transaction must be 
linked to all incoming 
transactions used 
through a mass 
balance approach, 
batch or single 
transaction 
traceability. 

The outgoing product 
information must be 
linked to all incoming 
transactions used 
through a mass 
balance approach, 
batch or single 
transaction 
traceability. 

The outgoing product 
information must be 
linked to all incoming 
transactions used to 
produce it. 
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Table 2 summarizes the main supply chain elements associated with the handling, trade and transport of minerals, metals, scrap or products 
where the material does not undergo a chemical or metallurgical transformation: 
 

Table 2: Supply Chain Elements without Transformation 

SUPPLY CHAIN ELEMENTS WITHOUT TRANSFORMATION 

 Blending Transportation Trade Disaggregation Export Import 
Definition The process of 

mixing ores or 
concentrates of 
varying quality with 
fluxes or to mix 
different secondary 
raw materials, to 
produce a stable 
and homogeneous 
feed. 

The physical 
movement mineral 
containing 
substances from 
one point to 
another in the 
supply chain, 
without altering the 
physical or chemical 
state of the mineral. 
A transporter does 
not take ownership 
of the minerals in its 
custody. 
 

The buying or selling 
of mineral 
containing 
substances, without 
altering their 
physical or chemical 
state. Trade may 
include other supply 
chain elements, 
such as aggregation 
or concentration. 
 

The process of 
disaggregating a 
larger batch of 
mineral ore or 
mineral concentrate 
into smaller 
batches. Previously 
aggregated mineral 
ore or mineral 
concentrate may be 
mixed with new 
mineral ore or 
mineral concentrate 
batches during the 
process. The 
mineral ore or 
concentrate are not 
subject to any 
treatment during 
this process. 

The process of 
sending the mineral, 
metal or product 
from one country to 
another country. 
Legal ownership is 
often transferred 
from the entity in 
the exporting 
country to the 
entity in the 
importing country 
during this process. 

The process of 
receiving the 
mineral, metal or 
product from 
another country. 
Legal ownership is 
often transferred 
from the entity in 
the exporting 
country to the 
entity in the 
importing country 
during this process. 

Main Single 
Unique 
Identifiers 

Blender ID 
 

Transporter ID Trader ID Trader ID Exporter ID Importer ID 

Ownership 
Change 

No No Yes No Yes Yes 

Possible Linked 
Single Unique 
Identifiers 

Mine ID 
Exporter ID 

Mine ID 
Blender ID 
Trader ID  
Exporter ID  
Importer ID 

Exporter ID 
Importer ID 

Blender ID Trader ID Trader ID 
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Smelter ID 

Input Mineral ore or 
concentrate 

Mineral ore, mineral 
concentrate, metal 
or product 

Mineral ore, mineral 
concentrate, metal 
or product 

Mineral ore or 
concentrate 

Mineral ore, mineral 
concentrate, metal 
or product 

Mineral ore, mineral 
concentrate, metal 
or product 

Output Mineral ore or 
concentrate 

Mineral ore, mineral 
concentrate, metal 
or product 

Mineral ore, mineral 
concentrate, metal 
or product 

Mineral ore or 
concentrate 

Mineral ore, mineral 
concentrate, metal 
or product 

Mineral ore, mineral 
concentrate, metal 
or product 

Transformation 
Parameters 

The outgoing 
transaction must be 
linked to all the 
incoming 
transactions used to 
produce it. 

N/A N/A The outgoing 
transaction must be 
linked to all the 
incoming 
transactions used to 
produce it. 

N/A N/A 

 

 
 



Responsible Minerals Initiative 
www.responsiblemineralsinitiative.org  

 
 

© 2020 Responsible Business Alliance, Inc. All Rights Reserved.  

APPENDIX 1: MATERIALS’ FLOW 
 
Material supply chains vary in their structure and complexity. To support these Guidelines, this Appendix 
provides simplified examples of simple and complex mineral supply chains as well as simplified supply 
chain examples for selected minerals.  
 
The Appendix serves to inform users about common supply chain structures and how these are linked to 
the singe unique identifiers. It is not exhausive and is for indicative purposes only.  
 
Figure 1: Simple Supply Chain Example 

 
 
Figure 2: Complex Supply Chain Example 

  

Example of a simple supply chain:

Extraction / 
Concentrator / 

Exporter

(Mine ID / Exporter ID)

International 
Transportation

(Transporter ID)

Importer / Smelter / 
Refiner

(Importer ID / Smelter 
ID)

Domestic / 
International 

Transportation

(Transporter ID)

Manufacturing

(Manufacturer ID)
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Specific Material Supply Chains 
 

1. Tantalum 
Figure 3: Simplified tantalum value chain 

 
 
(Source: Tantalum and Niobium International Study Center (TIC), accessed on: 
https://www.tanb.org/about-tantalum) 
 
 

2. Tin 
Figure 4: Simplified tin value chain 

 
(Source: European Commission Non-Critical Material Factsheet on tin, p.435, accessed on 
https://publications.europa.eu/en/publication-detail/-/publication/6f1e28a7-98fb-11e7-b92d-
01aa75ed71a1/language-en/format-PDF/source-68138393) 
  

Extraction Processing
Product 

Manufacturi
ng

Component 
Manufacturing

Collection & 
Recycling

Primary 
processor

Secondary 
processor

Primary materials: 
Tantalite, tantalum 
concentrate

Primary processor: potassium 
tantalum fluoride (K2TaF7 or “K-
Salt”),  tantalum oxide (Ta2O5), 
tantalum chloride (TaCl5), tantalum 
carbide (TaC)

Secondary Processor: 'K-salt’, 
high purity oxides, tantalum 
metal powder, metal products 
(tubes, wires)

Finished products: electronics 
industry, capacitors, cutting 
tools, super alloys

Source: Tantalum and Niobium International Study Center (TIC), accessed on: https://www.tanb.org/about-tantalum

Extraction Processing
Product 

Manufacturing
Component 

Manufacturing
Collection & 

Recycling

Smelting RefiningPrimary materials: 
Cassiterite ore or 
concentrate Processed materials: 

Refined tin (99.9%)

Semi-finished 
products: Alloys, 
plates, sheets, 
chemicals

Finished products: 
Electronics (solder), 
packaging (tin plates), PVC 
stabilizers, steel sheets

Source: European Commission Non-Critical Material Factsheet on tin, p.435, accessed on 
https://publications.europa.eu/en/publication-detail/-/publication/6f1e28a7-98fb-11e7-b92d-01aa75ed71a1/language-
en/format-PDF/source-68138393

https://www.tanb.org/about-tantalum
https://publications.europa.eu/en/publication-detail/-/publication/6f1e28a7-98fb-11e7-b92d-01aa75ed71a1/language-en/format-PDF/source-68138393
https://publications.europa.eu/en/publication-detail/-/publication/6f1e28a7-98fb-11e7-b92d-01aa75ed71a1/language-en/format-PDF/source-68138393
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3. Tungsten 
Figure 5: Simplified tungsten value chain 

 
 
(Source: European Commission Raw Materials Information System, accessed on 
http://rmis.jrc.ec.europa.eu/?page=mfa-inventory-fc6a02#/materials/tungsten) 
 
 

4. Gold 
Figure 6: Simplified value chain of gold 

 

 
 
(Source: European Commission Non-Critical Material Factsheet on gold, p.117, accessed on 
https://publications.europa.eu/en/publication-detail/-/publication/6f1e28a7-98fb-11e7-b92d-
01aa75ed71a1/language-en/format-PDF/source-68138393 and World Gold Council, accessed on 
https://www.gold.org/about-gold/gold-supply/gold-refining) 
 
 

5. Cobalt 
Figure 7: Simplified cobalt value chain 

http://rmis.jrc.ec.europa.eu/?page=mfa-inventory-fc6a02#/materials/tungsten
https://publications.europa.eu/en/publication-detail/-/publication/6f1e28a7-98fb-11e7-b92d-01aa75ed71a1/language-en/format-PDF/source-68138393
https://publications.europa.eu/en/publication-detail/-/publication/6f1e28a7-98fb-11e7-b92d-01aa75ed71a1/language-en/format-PDF/source-68138393
https://www.gold.org/about-gold/gold-supply/gold-refining
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(Source: European Commission Raw Materials Information System, accessed on 
http://rmis.jrc.ec.europa.eu/?page=mfa-inventory-fc6a02#/materials/cobalt)  
 

http://rmis.jrc.ec.europa.eu/?page=mfa-inventory-fc6a02#/materials/cobalt

